HIH RELAIS Document Delivery

NIH-10092966

NIH -- W1 JO588

PAMELA GEHRON ROBEY
CSDB-NIDR-NIH Bldng 30 Rm 228
30 CONVENT DRIVE MSC 4320
BETHESDA, MD 20892

ATTH: SUBMITTED: 2001-12-17 15:10:16
PHOWE: 301-496-4563 PRINTED: 2001-12-18 14:58:51
Fax: 301-40Z2-0824 REQUEST HNO. : HNIH-10092966
E-MAIL: SENT WIA: LOAN DOC
5315662

NTH Fiche to Paper Journal
TITLE: JOUENAL OF CLINICAL ENDOCRINOLOGY AWND METABOLIZM
PUBLISHER-FPLACE : Endocrine Society Bethesda Md
VOLUME -ISSUE-PAGES: 1999 Jan:;G84(1):44-9 44-9
DATE: 1999
AUTHORE OF ARTICLE: Feuillan PP; Jones JV; Barnes K; Oerter-KElein E; Cutler GB
TITLE 0OF ARTICLE: Reproductive axzis after discontinuation of gonadot
IZSH: Q021-972¥
OTHEE WOS-LETTERZ: Library reports holding volume or yvear

0375362

9920060
SOURCE: PubMed
CALL MUMEER: W1l JO588
REQUESTER INFOD: AB424
DELIVERY: E-mail: probey@DIR.NIDCE.HNIH.GOV
REPLY: Mail:

HOTICE: THIZ MATERIAL MAY BE PROTECTED BY COPYRIGHT Law (TITLE 17, U.5. CODE)



0021-972X7/99/$03.00/0
Journal of Clinical Endocrinology and Metabolism
Copyright © 1999 by The Endocrine Society

Vol. 84, Ng, |
Printed in USA

Reproductive Axis after Discontinuation of
Gonadotropin-Releasing Hormone Analog Treatment of
Girls with Precocious Puberty: Long Term Follow-Up
Comparing Girls with Hypothalamic Hamartoma to
Those with Idiopathic Precocious Puberty

PENELOPE P. FEUILLAN, JANET V. JONES, KEVIN BARNES,
KAREN OERTER-KLEIN, axn GORDON B. CUTLER, Jr.

Developmental Endocrinology Branch, National Institute of Child Health and Human Development,

National Institutes of Health, Bethesda, Maryland 20892

ABSTRACT

Although the GnRH agenist analogs have become an cstablished
treatment for precocious puberty, there have been few long term
studies of reproductive function and general health after discontin-
uation of therapy. To this end, we compared peak LH and FSH after
100 pg sec GnRH, estradiol, mean ovarian volume (MOV), age of onset
and frequency of menses, body mass (BMI), and incidence of neuro-
logical and psychiatric problems in 2 groups of girls: those with pre-
cocious puberty due to hypothalamic hamartoma (HH; n = 18) and
those with idiopathic precocious puberty (IPP; n = 32) who had been
treated with deslorelin (48 pg/kg-day, sc) or histrelin (10 pg/kg-day,
sc) for 3.1-10.3 yr and were observed at 1, 2, 3, and 4-5 yr after
discontinuation of treatment. The endocrine findings were also com-
pared to those in 14 normal perimenarcheal girls. There were no
differences between the HH and IPP groups in age or bone age at the
start of treatment, at the end of treatment, or during GnRH analog
therapy. We found that whereas the peak LH level was higher in HH
than in IPP girls before (165 5+ 129 vs. 97.5 = 55.7; P < 0.02) and
at the end (6.8 = 6.0 vs. 3.9 = 1.8 mIU/mL; P < 0.05) oftherapy, this
difference did not persist at any of the posttherapy time points. LH,
FSH, and estradiol rose into the pubertal range by 1 yr posttherapy
in both HH and IPP. However, the mean posttherapy peak LH levels
in both HH and IPP groups tended to be lower than normal, whereas
the peak FSH levels were not different from normal, so that the
overall posttherapy LH/FSH ratio was decreased compared to that in
the normal girls (HH, 2.7 £ 0.3; IPP, 2.6 = 0.1; normal, 5.2 + 4.8; P <
0.05). The MOV was larger in HH than IPP at the end of treatment
(3.7 = 3.5 vs. 2.0 = 1.2 mL; P < 0.05) and tended to increase in both
groups over time to become larger than that in normal girls by 4-5

yrposttherapy (HH, 14.9 = 12.9; IPP, 7.6 = 2.2; normal, 5.4 = 2.5 m],;
P < 0.05). Whereas the onset of spontaneous menses varied widely in
both groups, once menses had started, the HH group had a higher
incidence of oligomenorrhea. Pelvic ultrasonography revealed more
than 10-mm hypoechoic regions in 4 HH patients, 15 IPP patients,
and 3 normal girls, all of whom were reporting regular menses. Live
births of normal infants were reported by 2 HH and 2 IPP patients,
and elective terminations of pregnancy were reported by 1 HH and 2
IPP patients. BMI was greater than normal in HH and IPP both before
treatment and at all posttherapy time points and tended to be higher
in the HH patients. Marked obesity (BMI, +2 to +5.2 SD score) was
observed in 5 HH and 6 IPP patients, 1 of whom had a BMI of +2.5
sp score and developed acanthosis nigricans, insulin resistance, and
hyperglycemia. Seizure disorders developed during GnRH analog
therapy in 5 HH and 1 IPP patient, and 2 additional HH girls de-
veloped severe depression and emotional lability posttherapy. Al-
though the mean anterior-posterior dimension of the hamartoma was
larger in the HH patients with seizure than in those who were seizure
free (1.7 * 1.2 vs. 0.9 + 0.4 cm; P < 0.05), no change in hamartoma
size was observed either during or after therapy, and no patient has
reported the onset of a seizure disorder posttherapy. Other than a
tendency toward a larger MOV, a higher incidence of oligomenorrhea,
obesity, and frequency of neurological disorders, recovery of the re-
productive axis after GnRH analog therapy was not markedly differ-
entin HH compared to IPP. Continued follow-up of these patients may
determine whether the decreased LH responses and increased BMI
in both groups compared to those in normal girls remain clinically
significant problems. (J Clin Endocrinol Metab 84: 4449, 1999)

HE ASSOCIATION of hy pothalamic hamartoma (HH)
with precocious puberty is well established (1, 2).

Whereas children with HH often present at an earlier age and
with higher gonadotropin responses after administration of
exogenous GnRH than do children with idiopathic preco-
cious puberty (IPP), their clinical response to treatment with
the long acting GnRH agonist analogs has not differed from
that of patients with [PP (3-5). In addition, most, but not all
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(6), imaging studies have indicated that hamartoma size re-
mains stable during and after treatment (7), and short term
follow-up studies have to date not reported a higher fre-
quency of delayed menses, infertility, or other neurcendo-
crine complaints in girls with HH (5, 8, 9).

To assess the long term recovery of the pituitary-gonadal
axis after discontinuation of GnRH analog therapy and to
determine whether patients with hamartoma might be at
increased risk for posttherapy reproductive disorders, we
compared our findings in girls with precocious puberty and
HH to those in girls with a diagnosis of IPP. To control for
biases that could overestimate the incidence of adverse ef-
fects because one group was treated longer or began treat-
ment at an earlier age, we selected a subgroup of IPP patients
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r whom age at the start of therapy (and hence the duration
therapy) was not different from that for the group of
tients with HH. Patients were treated with GnRH analog
3.1-10.3 yr (mean, 6.8 = 1.9 yr) and were followed for 3-8
after treatment was stopped.

Subjects and Methods

FEighteen girls had precocious puberty due to HH, and 32 had IPP. All
an GnRH analog treatment at less than 7 yr of age and had been
served for at least 3 yr after discontinuation of therapy. There were
ignificant differences between the girls with HH and those with IPP
ean - 5D chronological age (CA; 4.3 = 1.6 vs. 4.5 + 1.7 y1) or bone
ge (BA; 8.5 = 2.3 vs. 8.8 + 3.1 yr) at the start of therapy, in the length
f GnRH analog treatment (7.2 = 2.1 s, 6.6 = 1.8 yr), or in CA (11.3 =
fvs. 11.1 = 0.8 yr) and BA (12.8 = 1.2 vs. 12.4 + 1.2 yr) at discontin-
ation of treatment.
The diagnosis of hamartoma was based on the finding of an isodense,
edunculated, nonenhancing mass in the area of the mammillary bodies
ing computed tomography and/or magnetic resonance imaging. Pa-
nts with nonhamartomatous intracranial masses (i-e. glioma or astro-
sioma) or with gonadotropin-dependent puberty secondary to a go-
dotropin-independent process (i.e. congenital adrenal hyperplasia,
milial male precocious puberty, or McCune-Albright syndrome) were
t included in this analysis.
Patients were treated with either deslorelin (D-Trps,Pro9,N Et-LHRH;
8 ug/kg-day, sc; 46 patients) or histrelin (D—His[le](’,l’rog,Net-LHRH,‘
ug/kgday; 4 patients). Therapy was discontinued in most cases at the
e when normal puberty would be expected (10~12 yr), but earlier (89
in 2 patients (1 HH and 11PP) at the request of the family and patient.
ter discontinuation of treatment, girls were evaluated at 1- fo 2-yr
ervals at the Clinical Center at the NIH. Immunoreactive LH and FSH
re measured (10) from 0-120 min after the iv administration of 100
g GnRH at 0900 h. Serum estradiol (E;) was measured (11) at 0 min.
varian structure and dimensions were assessed using pelvic ultra-
onography, and mean ovarian volume (MOV ) was estimated using the
ormula: MOV = volume of left ovary + volume of right ovary/2. The
tequency of menses was determined from monthly diaries maintained
y the patient and her family. Because menses were frequently irregular,
the in-hospital endocrine evaluations were performed without regard to
the phase of the menstrual cycle.

The body mass index (BMI) was calculated from weight (kilograms)/
eight {meters)’, and the sp score was calculated from that of normal
children using published standards (12).

For comparative purposes, we also measured LH and FSH (after
dministration of 100 #g GnRH), E,, MOV, and BMI in 14 normal,
ostmenarcheal girls, aged 13.0-15.5 yr (mean, 14.0 = 0.9), with breast
bertal stages TV-V.

tatistical analyses

Hormonat and MOV findings are presented as the mean * sp of all
atients in each group evaluated at baseline (yr 0, before discontinuation
GnRH treatment) and at the 1, 2, 3, and 4-5 yr points thereafter. Data
om 4 and 5 yr visits were evaluated as the mean of yr 4 and 5, when
th time points were available. Endocrine data from two HH patients
ere not available after 2 yT; hence, they have been excluded from the
rmonal analysis.
Comparisons of hormonal parameters (gonadotropin and estrogen
vels and ovarian volumes) and BMT were made using the ¢ test. The
equency of menstrual bleeding was classified for each year as follows:
oligomenorrhea (menses at 60- to >150-day intervals); 2, irregular
1every 35-60 days); and 3, regular (every 25-35 days). Comparisons
‘etween groups were made using the y* statistic. When a diary was
available for a posttherapy year, the patient was excluded from that
ar’s analysis of menses.

Resulis
H and FSH after GnRH

Before the start of GnRH analog therapy, the HH group
had significantly higher levels of peak GnRH-stimulated I.ET
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(165.5 = 129 ws. 97.5 + 55.7 mIU/ml,; P < 0.02) and a
higher peak LH/FSH ratio (5.4 * 2.8 vs. 3.6 =+ 2.4; P < 0.05)
than the IPP group. At discontinuation of treatment (0yr),
the mean peak LH and FSH levels were also greater in HH
than in IPP, but the groups did not differ in this respect at
any of the subsequent posttherapy time points (Fig. 1, A
and B). By 1 yr posttherapy, peak LH and FSH levels in
both HH and IPP girls had entered the range for normal
pubertal stage IV-V girls (13). However, the mean peak LH
in both HH and IPP tended to be lower than that in normai
girls at all time points, whereas the peak FSH levels were
comparable to normal, so that the mean peak LH/FSH
ratio for posttherapy yr 1-5 in both HH and IPP was lower
than that in normal girls (HH, 2.7 + 0.3; IPP, 2.6 + 0.1;
normal, 5.2 * 4.8; P < 0.05).

Serum E,, pubertal stage, and ovarian volume and
structure

By 1 yr after stopping therapy and at all the subsequent
time points, E, levels had risen from near or below the assay
detection limit in both HH and IPP and were not different
from normal (Fig. 1C). Breast development was pubertal
stage Il in 78% of HH and 79% of IPP girls at 0 yr, and had
progressed to stage V in 53% of HH and 71% of IPP by 2 yr,
in 81% of HH and 90% of IPP by 3 yr, and in all patients by
4-5 yr posttherapy.

The MOV was larger in HH than in IPP at discontinuation
of therapy and at 4-5 yr, but was not significantly different
at the intermediate time points. However, MOV tended to
increase progressively in both groups over the first 3 yr after
treatment was stopped and was significantly greater than
that in the normal girls in HH at 3 yr and those in both HH
and IPP at 4-5 yr posttherapy (Fig. 1D). Small (<1.0-cm)
hypoechoic regions resembling follicles were observed in at
least 1 posttherapy ultrasound study in 10 HH and 16 IPP
girls and in 2 or more studies in 7 HH and 13IPP girls. Larger,
well circumscribed, more than 1.0-cm hypoechoic areas re-
sembling cysts were observed at least once in 4 HH and 16
IPP girls and recurred once in 2 HH and 4 IPP girls. One IPP
girl had recurrent, isolated, unilateral, 1.0- to 4.8-cm hypo-
echoic, cyst-like areas in both right and left ovaries at each
yearly ultrasound study. Although the ultrasound appear-
ance in this patient was suggestive of polycystic ovarian
syndrome (14), she reported regular menses, she was not
androgenized, and her LH levels were normal at baseline
(4.2-6.8 mIU/mL) and after GnRH treatment (30.9-96.5

miU/mL).

Two normal girls had multiple, bilateral hypoechoic areas,
0.2-1.0 em in diameter. One asymptomatic normal girl had
a large, unilateral hypoechoic area 5.0 X 8.0 cm in diameter,
on a single ultrasound study.

Menses

The time interval between the discontinuation of GnRH
analog and the start of spontaneous menses varied widely in
both groups and was not significantly different in patients
with HH (20.5 + 16.3; range, 060 months) and those with
IPP (17.6 + 11.0; range, 5-61 months). One HH patient began
menstruating before discontinuation of therapy despite a

mrmtnmbed s ranvriaht law (Title 17.1).S. Code)
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Fig. 1. Mean * sb GnRH-stimulated
LH (A) and FSH (B), E, (C), and MOV
(D) at the end of GnRH analog therapy
(yr 0) and at 1, 2, 3, and 4-5 yr post-
therapy in girls with HH (solid bars),
girls with IPP (open bars), and normal
perimenarcheal girls (textured bars). *, C
P < 0.05 compared to IPP; #, P < 0.05 .
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2-fold increase in the dose of GnRH agonist and appar-
ently good compliance, and 1 other HH patient had per-
sistent primary amenorrhea, although she had withdrawal
bleeding after a 10-day challenge with medroxyproges-
terone acetate at 4 yr posttherapy. There were no signif-
icant differences between the groups in the mean CA
(134 + 1.9 vs. 12.5 £ 0.7 yr) or BA (14.6 = 13 vs. 13.8 =
1.0 yr) at the onset of spontaneous menses. The number of
girls reporting regular menses tended to increase in both
groups over the 4 yr of follow-up; however, in the subset
of girls who had begun spontaneous menses, a greater

Year post therapy

#
il, #
i_Ll |
2 3 45

P<0.001 d to year 0.
Normal _‘# , compared to y

percentage of HH than IPP girls reported oligomenorrhea
during yr 2 [4 of 13 (30%) vs. 0 of 24 (0%); P < 0.005] and
yr 3 [3 of 13 (23%) vs. 1 of 31 (3%); P < 0.05] posttherapy
(Fig. 2). The MOV was not significantly different in pa-
tients reporting oligomenorrhea vs. those with regular
menses (7. 8 = 2.9 ps. 5.6 = 2.5 mL).

Seven girls (three HH and four IPP) have reported preg-
nancies; five pregnancies resulted in normal, live infants {one
IPP girl was pregnant twice), two pregnancies were termi-
nated electively, and one ended in spontaneous abortion in
a girl with insulin-dependent diabetes mellitus (Table 1).
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‘precocious puberty

G. 2. Patterns of menstrual bleeding at 1, 2, 3, and 4 yr posttherapy in girls with HH (upper panel) and IPP (lower panel). Column height
notes the percentage of girls reporting no menses ([), oligomenorrhea (8
{umn denote the number of patients. *, P < 0.005, HH vs. IPP; **, P < 0.05, HH vs. IPP.

), irregular menses ([I), and regular menses (M). Figures below each

ABLE 1. Diagnosis, duration of deslorelin therapy, time (months) posttherapy, age (years) at onset of menses, menstrual pattern, time
ears) posttherapy, age (years) at end of gestation, and outcome in girls reporting pregnancy after discontinuing deslorelin treatment for

Onset of menses:

Patient . . Duration of . Menstrual Conception: time, yr

o DR G me O e o s ve

1 HH 8.9 13 (12.4) 3 8.0(19.4) Normal female infant

2 HH 7.5 24 (12.4) 3 7.3 (7.7 Abortion (elective)

3 HH 5.5 30 (13.00 2 9.1(19.5) Normal male infant

4 IPP 6.0 16 (12.5) 2 4.7(15.9) Abortion (elective)

5 PP 5.8 6(12.6) 2 9.0(20.9 Normal female infant

6 IPP 5.1 13 (11.9) 3 6.0 (16.9) Abortion (spontaneous)®
7 PP 4.0 24 (12.5) 3 5.8(16.3) Normal male infant

6.8 (17.3) Normal male infant

? 3, Regular menses; 2, irregular menses,
b Patient was diabetic and receiving insulin therapy.

BMI (Fig. 3)

As expected, at the start of GnRH analog therapy, the mean
BMI sp score of both HH (1.6 = 1.2) and IPP (1.2 * 1.3) girls
as greater than that of normal girls of comparable age. At
he end of therapy and at all the posttherapy time points, the
ean BMI of both HH and IPP groups continued to exceed
at of the normal girls, and marked obesity (BMI, 28.9-42.0,
2.0to +5.2 sD score) was observed in five HH and in six IPP
girls. Elective cosmetic breast reduction was performed in
one HH and one IPP patient. The BMI and the incidence of
obesity tended to be greater in HH than that in IPP, although
is increase was not significantly different due to the wide
variability among patients. Acanthosis nigricans (without
inically apparent insulin resistance) was observed in three
H girls with BMI values of +5.0, +3.0, and +0.9. Insulin

resistance and hyperglycemia requiring treatment with oral
agents and, eventually, insulin, was observed during and
after GnRH analog therapy in one IPP patient who continued
to menstruate regularly, but had mild hirsutism (BMI, +2.3)
and reported a spontaneous abortion (see above).

Neurological abnormalities

Episodes of seizure, which were first noticed during the
course of GnRH agonist therapy, were reported by 5 of 18 HH
patients. Four patients were between 9 and 10 yr of age, and
1 was 11 yr. Anticonvulsants were used in all patients and
were continued during and after discontinuation of GnRH
analog therapy; however, 2 of these patients have been sei-
zure free after discontinuation of anticonvulsant treatment.
Diagnoses were reported as gelastic epilepsy in 1 girl and as
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Year Post Therapy

Fi1G. 3. Mean = sp BMI sb score of girls with HH (shaded bars) and
IPP (open bars) at the end of GnRH analog therapy and at 1, 2, 3, and
4--5 yr posttherapy. #, P < 0.04 compared to normal girls (broken bar).

complex partial seizure in 4 girls. No family has yet reported
the onset of a seizure disorder after discontinuation of GnRH
analog therapy. Emotional lability, depressive behavior, and
mood swings without a diagnosis of seizure were reported
in 2 additional HH patients after GnRH treatment was
stopped. Whereas the mean hamartoma size was larger in
HH girls reporting seizures than in those who were seizure
free (maximum anterior-posterior diameter, 1.7 * 1.2 vs.
0.9 = 0.4 cm; P <€ 0.05) no girl had a documented change in
the size of her hamartoma either during or after GnRH an-
alog therapy.

A disorder diagnosed as benign nocturnal seizure of child-
hood developed during GnRH analog treatment in one IPP
patient at 8 yr of age and was treated with anticonvulsants
for 3 yr. This girl has been seizure free after discontinuation
of GnRH analog.

Discussion

The GnRH agonist analogs have been used to treat many
diverse reproductive system disorders, including precocious
puberty. Initial clinical trials of these compounds appear to
confirm their effectiveness and safety in suppressing gonadal
activation and to document the reversibility of their effects
in both adults and children. However, concerns have re-
cently been expressed and are now widely disseminated via
electronic media (15) that the GnRIH analogs may have long
lasting adverse effects on reproductive function as well as on
physical and mental well-being. At present, there are few
long term studies that address these issues objectively, par-
ticularly with regard to children with precocious puberty,
many of whom are treated for long periods of time and from
a very early age. To this end, we undertook to compare two
groups of treated patients: girls with hypothalamic hamar-
toma and girls with idiopathic precocious puberty. We found
that the reproductive axis appeared to have returned to nor-
mal in both patient groups by 4--5 yr after discontinuation of
GnRH analog, but that the HH patients tended to have a
higher incidence of irregular menses, obesity, and neurolog-
ical and behavioral problems.

The pattern of relatively increased peak baseline LH and
increased peak GnRH-stimulated LH/FSH ratio that we ob-
served in the HH patients at initial presentation did not

- JCF & M« 1999
Vol 84 » No |

reemerge over the 5-yr posttreatment period. We did observe
a significantly higher peak LH and increased MOV in the HH
group at the end of treatment, and one such patient, with 4
MOV of 15.9 mL, who denied noncompliance, reported men-
arche and had a pubertal peak LH (28.8 mIU/mL) at 0 yr,
Although these findings suggest resistance to GnRH analog
or a higher pituitary gonadotropin reserve in HH, compli-
ance may have been playing a major role despite the asser-
tions of the patient and her family.

Although our findings confirm previous reports (5) that
gonadotropin responses return to the normal range by 12
months after discontinuation of GnRH analog treatment,
they also reveal that the peak GnRH-stimulated LH/FSH
ratio after treatment tends to be low compared to that of
normal girls. This may represent a blunted sensitivity to
GnRH stimulation similar to that observed in normal women
during the very early follicular phase of the menstrual cycle
(16). However, it is not clear whether this is a consequence
of prolonged suppression of the pituitary gonadotropes or
represents the natural history of early maturation of the
hypothalamic-pituitary-gonadal unit.

A previous study (7) indicated that ovarian volumes in
girls who have stopped GnRH analog therapy return to
pretreatment levels by 3 months and remain constant there-
after. However, these initial reports reflect findings in girls
who were older (7.8 * 1.1 yr) at the start of treatment and
were treated for a shorter period of time (3.5 = 0.9 yr) than
those in the present groups. Our findings that ovarian vol-
umes tend to increase progressively over the first 3 post-
treatment years and were often larger than normal by 3 yr
posttherapy suggest that recovery of the suppressed gonad
of girls treated for longer periods of time may be a more
gradual process, and that a complete picture of the effects of
therapy may only emerge after several years have passed.
The somewhat greater age and bone age at menarche, and the
greater interval between discontinuation of therapy and
menarche that we found in our patients compared to those
reported by other observers (8) may also reflect the longer
period of gonadal suppression and/or the early age when
treatment was instituted. Nevertheless, it is reassuring that
the mean age of menarche in our patients was comparable to
that in normal girls and that seven patients have demon-
strated fertility.

As has been noted by others (17), our patients’ ovaries
were larger than those of normal postpubertal girls (18) and
were comparable in size to those of cycling mature women
(19, 20). Hypoechoic, cyst- or follicle-like areas were detected
in most patients at one or more posttherapy time points and
in three normal girls. Whereas irregular menses and obesity
were common complaints in our patients, none of the girls
with persistent hypoechoic regions in their ovaries had the
elevated baseline or GnRH-stimulated gonadotropin levels
that would suggest true polycystic ovarian syndrome. Al-
though acanthosis nigricans was observed in three HH pa-
tients, two of whom had oligomenorrhea and moderate to
marked obesity, none of the three had clinical diabetes mel-
litus. Conversely, the IPP girl with insulin-dependent dia-
betes and mild hirsutism was having regular menses. Al-
though we did not measure androgen levels in our patients,
elevated adrenal androgen responses have been observed by
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her groups (21) after GnRH analog treatment of IPP, and
-ontinuing follow-up will be needed to determine whether
fully developed polycystic ovary syndrome may eventually
jevelop in any of these girls.

The timing of sexual maturation in normal females is
inked to body fat content. Obese girls have earlier menarche
han thin girls. Not surprisingly, as we and others (22) have
eported, precocious puberty is also associated with in-
reased body mass both at initial presentation and during
nRH analog treatment. Our current data show that this
ondition persists after discontinuation of therapy and
rogresses to frank obesity (BMI, >+2sp score) in many
irls, more frequently in those with HH. Although it is tempt-
ng to implicate the hypothalamic abnormality in this trend
oward obesity, there have been, to the best of our knowl-
dge, only anecdotal reports (23) of an association between
HH and extreme weight gain. Those who care for girls with
recocious puberty may need to address this issue early in
view of the morbidity that accompanies persistent obesity
24, 25).

HH has a known association with gelastic epilepsy (26, 27);
however, only one HH patient carried this diagnosis,
whereas four had partial complex seizure. In the HH patients
as a group, seizures were associated with larger hamartomas,
all seizures were first observed during GnRH analog treat-
ment, and three of the six girls have been able to discontinue
anticonvulsant therapy after stopping GnRH analog. Al-
though it is not possible to determine from our data whether
GnRH analog treatment delayed or, possibly, accelerated the
onset of seizure in these patients, the lower incidence of
seizure disorder in the IPP patients [1 of 32 gitls; 3%, vs. 0.5%
in normal children (28)] suggests that the preexisting neu-
rological abnormality, rather than GnRH analog therapy,
played the major roll.

Clinical trials using GnRH analogs to treat precocious
puberty have not included untreated placebo control groups.
Although the choice of an uncontrolled study design is un-
derstandable, it will be difficult to learn whether altered
gonadotropin and gonadal androgen levels, changes in ovar-
ant volume and structure, increased body weight, and neu-
- rological complications are a result of therapy or inevitable
manifestations of the primary process. It is hoped that some
or all of these issues will be resolved as these patients are
followed throughout adulthood.
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